Sequence requirements for the activity of membrane-active peptides.
Synthetic peptides were constructed with the sequence of the first 20 residues of melittin and terminating with a range of different amino acid amides. These were found to have haemolytic and cytolytic activity similar to that of melittin, provided that certain charge constraints were observed. The nature of the 21st residue was not critical except when the residue introduced a negative charge. The presence of at least two positive charges in the molecule was found to be essential for activity. One of these charges could be the amino-terminal amine. Peptides could be inactivated by the addition of a non-acidic presequence which was acetylated at the N-terminus. Introducing a protease cleavable sequence into an N-terminal extension of the peptides produced analogues with low haemolytic activity that could be activated by proteolytic action. A peptide with extra positive charges introduced on the hydrophilic face of the helix possessed a haemolytic activity that was greater than that of melittin.